This article demonstrates the acoustic properties of added small amount of carbon-nanotube and siliconoxide nano powder (S-type, P-Type) to the host material polyurethane composition. By adding CNT and/or nano-silica in the form of powder at different concentrations up to 2% within the PU composition to improve the sound absorption were investigated in the frequency range up to 1600Hz. Sound transmission loss measurement of the samples were determined using large impedance tube. The tests showed that addition of 0.2 wt.% Silicon Oxide Nano-powder and 0.35 wt.% carbon nanotube to polyurethane composition improved sound transmissions loss (Sound Absorption) up to 80 dB than that of pure polyurethane foam sample.
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INTRODUCTION
Polyurethane foam is one of the most common polymer foams used in everyday life and applications. Polyurethane foams have cellular structure which improves sound absorbing and insulating properties [1] . There are few studies in the literature regarding the use of nanoclay [6] , titania nanoparticles [7, 8] multi-walled carbon nanotubes (MWNTs) reinforced polyurethane (PU) for giving rise to considerable improvement in polyurethane foam sound absorption. Especially CNTs having promising mechanical properties were used as a filler to improve sound absorption properties of the PU-based composites [2] . Additionally, nano-silica have been widely introduced into polymers to improve the heat resistance, radiation resistance, mechanical and electrical properties of polymer materials [3, 4] . Nano-silica compositions have remarkable improvement in materials properties. Nano-silica has the features of small particle size, narrow particle size distribution, porous, large surface area [9] .
MATERIALS AND METHODS
In this study, CNTs and Silicon Oxide Nanopowder were added to the polyol and isocyante composition to improve sound insulation efficiency. PU foam mixtures were prepared at different weight ratios (0.2%, 0.5%, 1%) of silicon oxide nano-powder, (0.2%, 0.5%, 1%) of silicon oxide hollow Micron powder and CNTs combination such as:((PU/Nano-silica P-type (0.5wt%)+ PU/CNTs (1wt%)), (PU/Nano-silica S-type (0.5wt%)+ PU/CNTs (1wt%)) and (PU/Nano-silica P-type (0.5wt%)+ PU/Nano-silica S-type (0.5wt%)). Finally, twelve different type of (3 CNTs, 3 Nano-silica P-type, 3 Nano-Silica S-type, 3 Mixed of CNTs and Nano-Silica) reinforced PU foams were produced.
RESULTS AND DISCUSSION
Transmission loss measurement was performed using Brüel&Kjaer Acoustic measurement tube. Twelve samples were performed at least two times and averaged to get the final result. Transmission loss measurements of the PU-composition are shown below. Increasing amount of nano-silica P-Type content has a better sound insulation comparing the pure PU foam up to 100 Hz. At the lower frequency level (0-200) it was observed that 0.5 wt% Nano-silica S-type and P-type has better sound absorption ratio. Nano-Silica and CNTs were added together into the polyurethane composition. The test showed that at the mid frequency level (200 to 700 Hz) the sound absorption ratio is the best for pure polyurethane samples. It was observed that at the mid frequency level, the Pure PU has better sound insulation properties. On the contrary, between 800-1000 Hz the Pure PU foam has the worst sound insulation properties. Including 0.2 wt% of nano-silica P-type leads to a significant improvement at the 22-32 Hz between 40 to 150 Hz, sound absorption characteristics of 0.2 wt% Nano-silica S-type, P-type and 0.35 wt% CNTs are substantially same acoustic properties. From 0 Hz to 20 Hz, 0.2 wt% Nano-silica P-type has much more better sound absorption ratio than Nano-silica S-type. PU/Nano-silica P-type (0.5wt%)+ PU/CNTs (1wt%) Figure 6 .PU, PU/Nano-Silica (P-Type, S-Type) and PU/CNTs composites (0-160 Hz)
CONCLUSION
In this study, effects of the addition small amount of CNTs and Nano-Silica into polyurethane foam on the sound absorption were investigated. Twelve samples at different weight ratios of CNT and Nano-Silica were developed and tested to determine their sound absorption properties. The tests showed that addition of 0.2 wt.% Silicon Oxide Nano-powder and 0.35 wt.% carbon nanotube to polyurethane composition improved sound transmissions loss up to 80 dB than that of pure polyurethane foam sample. Considering all of test samples,0.35wt% and 0.7wt% of CNTs content has a better sound insulation comparing the pure PU foam between 30-70 Db. Surprisingly, addition of 2 wt% CNTs has a poor effect than the pure PU foam. One reason is that, increasing the amount of CNTs cause the prevent interaction of polyol and isocyanate with each other effectively. Including 0.2 wt% of Nano-Silica P-type leads to a significant improvement at the 22-32 Hz. In addition to this, nano-silica P-type has much better sound absorption ratio than nano-silica S-type substantially all along the frequency ranges.
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